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ABSTRACT : PROBLEM TO BE SOLVED: To realize a function for enhancing visibility such as contrast 
and a function for saving power by performing the illumination of an LED(light emitting 
diode) unit corresponding to respective pixels of an LCD(liquid crystal display). 

SOLUTION: In this illuminator, the illumination of the LCD is constituted of LEDs. One 
piece of the LED is arranged for every three pixels of R, G, and B of the LCD and one 
piece of a white LED equivalent to the portion of the resolution of the LCD is arranged by 
being made to correspond to the three pieces of R, G, and B of the LCD. The driving of 
the LEDs is performed with information to be received from an LCD controller. When the 
black of the LCD is to be displayed, corresponding LEDs are all turned OFF. Thus, the 
illuminator can enhance the visibility by raising the contrast and also has large power 
saving effect. 
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[ft**!.] LCD(cJ:*)flWtS*L*LCDSbr*B 
fBLCDO#b?b^<7)3^>®^Hc#L-W ?ol/>- 
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E D K^-f:/fflffi®a i <c>j££ LED^BB^Bi: . lufEL 
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[if** 2] L C D t i 0 L C D tosgl 

i: itriE lcd m^mw.znm-r& lcd siij^Bss t . m 

IBL C D o&b? b/1^3fti$gl^Hc*r L£-b? b;^ 
tWJ^Mft-tSLED tHiflBLED h'5>f rfflffi 
^^BSc-S LED m.W$mt , BUlEL E D EfSBg§£B£ig 
l(rf-^LED$IJfflI0S5i:. LCDftJfflllHli&J: DLCDfl 
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KffBL EDfflmW:Zim&WEin*.0 F F 

[if*Jf3] LCDfcJ;9fltj£3*U>LCDfbr:§IS 
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ISL C D c^b? */U>»1S83fta&»-fc:*t L#b? b;W« 
tHBM(=3te*!Sftf-f S LED kMIGLE D h* 9-f 
Kfr^SLED B$!I33EJ: . mflBL E D 
K)-r^LED$lJfflI[lISSi:, LCD$lJfflIlHlS§J; OLCD^ 
ij^^LTJ»fe**^*«fiM*9tHU LCD 

fe»*fc*tJ©^* I5IBL E D gSBH^S^ LEDJOFF 

[ft**4] LCDt=iO«bfiS*!L&I-CDfbiNigS 
hmifBLCD*^«*$IJffll-rSLCD$IJfflI|HlS&t , «r 
f BL C D <7)#b? -tr/l^ftjtj&gfcfrttt L#b? b ;HS 
(Cfl8!l ^SrMSt-t h L E D t liflBL E D f* 9 -f 

LED BfP93£X t . BUlBL E DHSB^aSrlB 
SWSLEDWWIlIKi:, LCD$lffl38&<fc 0 LCDl 
^^at4-x4.tLl>w i n d owiffl^^AASlt 
T^-feXSix/cw i n d owaH<7){4affi$62rfflS-^i> 
^KSr^L. mifBw i n d o w^H~*fjS-f~&BUlELE 

Dmw%mv>LE D<mmz±.tf *> z. t zmmt l*m 

[fWfS5] LCD(C±9*j£§*U>LCD#hrc§SB 
t huIB LCD ^Sia^»JfflI-r & LCD fiflffPlsIK 2: , B'J 
IBL C D b/i^j§iSgfaHc*f L#b?-fe/l^ 
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■hwm®. fc fcitaas i a» & 5iEig^BiBH^a. 
[ff**7 1 it** i & eiESfc^BHJsmsrfflvvfc 
; y -t-iV 3 y b j. — 9 . 

[f*#3S 1 0 ] if 1 *^ 6 IEic^?3Bj^aSrfflV ^ 
imcm 1 1 1 ft** 1 6 IEttWRgHHiSB*fflV > 

[00 0 1] 

X V ^ * SgBBSBtclW- StWCfcS. ^tcSl^aSTJt 
l»WE»««<0 LCD ^^a§r fir^> s i ^>ig»J 

[0 0 02] 

-rrsawT. £fzi&&-2 0T:%t*<DM.mm%T. x- 
<7)mm&&wt%:-ox%x^2>. zti&nmmTizti^ 
x « . ^mwemmx-ii+^fim^x- # * v ^a*^ 

0,?1ffUU3. ifc-2 0 -CcOiS^TTii^T L 
ftJftl&BHftftbSiXiaftRgBHi: LT . fifeL E D«l 

^fc&ss^fiwitv^. mtif^m^o 4 - 1 5 9 5 

19-f^LED figWt # ?S B B B |^^BS.V-f ^M3t*& 
^>tLT iXii LCD OSHtC LEDf 77 

DttWifcfcWft 0 . LE Dowtt*-HHiarc 

[0003] 

[ ^bj^m^ L =fc a fc f S If m ] J^BrtMPOWC^ w 

wb#Pb1 h tK^M^ia t*j »t * j^t fc ?w fc mm mm * -r 



(3) H2002-91385TP2002-91 3JL 



• 



[0004] *miiz. frfr&Aizm*-. mummt 
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EDSiraHK:, 1JSELEDSg^arSr»SH-*LED 

[0 0 0 6] 4fc. *»^<0»*5!2fc:s&»3&»ftfMH«. 
LCDfcriOaWS^n&LCD^^RKfclOTELCD* 
355BM;tWW*LCD«|«|g»fc. HUlSLCDcO#b° 
9 *A>vtitS&B&(£»t L& K^Hc;He(cfflM(c**JI8 
|f*-& LED t ffifEL rfflEMU>4>)ft« L E 

D^iBiisi: . itriEL e DW®sm*mmt& l e djw 
wisis&b. lcdwwehsj: KtLCDm^mmzmw-t 
&im^mmcommzm>o&L. LCDummmzm^ 
•r*LCDiw^jffliawiaj*a4:k:«fco««$<i. Mia 

i: Lfc£> <7)X*h h . ^^sy«iafc:*J v ^TtiLE D BgBjgg 
[ 0 0 0 7 ] 4*. *«B^j»*3S3 fc**s&»*IMHt4, 

l c d iz x *) $ ^ & L c d wumw t H?ie l c d m 

St"^" & LED h H(f§ELE D 7ffl»^SLE 
DflBBJSSHfc „ huIELE T>fflmW&m*h L E D$IJ 
.»HI»4:. LCDMWUlKiOLCD^^a^LT 
JSfefcf^fctiHRiJROaiU LCD«flfPHI»t^ 
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tLfctOTfti. LCD0>SK&»$H=*tl6-fSLED 
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LC D fc i "5»*Stlft LC D^^ailoiELC 

LC DJM»0»fc . fifrf&LC Dtf>#fcT 

ltt& LED tmflEL E D H =y4 fmBtofrktiLh L E 

Dmmmm b . miele Dmwmwzmmi-h l e d$j 

UPEIBi:, LCDMWB»J;DLCDSl7Fi!ilfc:-§-;tS> 



fEw i n d owgU^C^-rSMIELEDBlH^g^L 
ED«^«iKSr±ff4ii:*«rfSi:L/ttO-C**. 
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St^S L E D b H?IEL E D F 5 -f 7fflIE*§W>>£>j££ L E 
DHlBJ^ai:, miBLED!HTOS«S-KI!rf &LED»J 

tl&wi n d owii<7)3*)-l^A^I*^7^ 
■feXStlfrt^w i n d owMMco{4HWfg$-lES-r-l>#- 
K£3rL. fl)!ET^bX§tL^rUwi ndow»;^ 

jb-*- & friE l e d mmmmco l e d comm. £ m w ct 

XZtltzw i n dowgp^-^SCLEDCDHSHJ^^F 
Lnyb^Xh§r(6]±§-^, T7-lrX§^^wi.nd 

[0010] 4fc. *^<7)ft^Ji6^^i,^BJ(i; v 

b izmm&wz v ^fiHuiEL e d mvimwfr t>$mzti 

ZiilzJ:*). 3>h?XhV>ft±$:m&i-hC:bW 
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[ o o 1 7 1 m i it. *wmmm<nmm i iz&if&m. 

titfttt C P U 1 6 L C D fflfflUB 4 k L C 

Da^lB ULE DfflftPlilft 3 k L E DRHaa2 k 

gllC{±Rl (5) , Gl (6) . Bl (7) . R2 
(8) , G2 (9) , B2 (10) k^o 3Jgfe£38s§ 
■f &tr^-fe;H 1 ktn/H2m. 3-b°?-te;W7> 
ETtCtiLEDTl'-f 2 0 l^lfiKSixTV^. LED 
M B ^W. 2 (4£gPO LEDfcLEDh'7'f XffiOliSft:** 
Z U 3 y«Uifc-«4J«S ilfcSfeL E D 7 w -c* 
LED 1 3k LED 1 4*5JhgPfc:ttffl*0>LED<D 
fl3t£LCDcD#b;7-fe;Uj: •? 0. 0 1 mm^it^l 

4. £tf)-?-f ?nl/yXl 5ti«-LED«03tSr#LCD 
^tr^-fe;K^jE6-J^Ki 0 0 . 0 1 m^W-f X 
Clltifts . L C D$tJP®i84 (4C P U 1 6 mm 
^ZX 0 LCD^l 1 <T>*OFrr—9 to 
ifcLED«I«E»3l4#LED<0jS*rkil! 

[0018] <X(C. ^ISWiitWiS 1 V^&VthWff- 

mmnwm'fto . LCD$iwii]K4^fe^T :r -^4 

s^LCDU^ll^DJU tn;Hl«Rl 
(5).G1 (6), Bl (7), tn;H2WR2 
(8) . G2 (9). B2 (10), • • k^J^T£. 

L E D $IJ13!« 3 (4 L E D 2 lc*t U W*»B& 

(i-f-3 sfc&tB-fS. LCD^Sl(0^-fe;v«K; 

LfcLED 1 3tLED 14 (4 huIB^ W^BBiM!- 5 ? 
3 stcj; 0 jBW^WKS: L C D^S^gB 1 . 

r^kl^^ni/yxisci^LEDiSs le 

IIW^H 1. b°?b;H 2tci30i50HSJt$ix 
S. £*>fc*E32lCjj**-J:3fc, LEDl 3*»^Sifc3K 
I^LCD^igIl^t7-fe;HlJ;^ 0. 0 1mm 
< =SrS «t -5 t=KI3teSn. Rl (5) . Gl (6) . 

b i ( 7 ) \,zim%%mmt& . 

[0 0 19] -rofffiSctctD. |^Wt;H2^i:{: 
fcSfcS^&ftfc^fclKO^^ l/C. LED 1 3 
&±(f£;rka*T'#S. 

[ 0 0 2 0 ] s JdEflTCtt* L C D$ijffl«4 izc 
PU 1 6 SrltMLT. MfPl/O****. ^fLtCPU 

*fflv^s«asi±=5:<> y-f-v-H ■ a is? 9 maw* 
[0021] (mm<mm2 > jjat. ^wncomm^ 

[ 0 0 2 2 ] 113(4. #3&HJ!<7)SOfr9^!g2 fc*tt*H8 
B^BOIllBflJ^Sr^tHffiT&S. CPU 16k. L 



C DfGQffllislK4 k LE D$iJ#PHlSS 3 k L C D^HK 1 
kLEDB§BB^S2k{4IIS£0^1 kHt'C**o_ 
X \ ffl9l& i &fr?Z>. LCD$MHIS84{4LCD^^ 

miQKtmiiK 1 8 izmmzti. l c D^m^mm^ia® 

»1 8{4LEDffltt0»3l=SSRS*VO^. , 

[0023] mz*mi<v9m<7>Mm2izi5tf&mftm. 

m^mmm^A a izit , lcd cowmmz o f f-t 6 
4. LCD^NR*wisit5iajia»i 8«i 
*>®<**tftaj l-t. le Dfflw®m 3i:led £*w-r 

[0 0 24] -^tLCDil^Of ^ 

^atCLCDjOFF 

n„ f*ltt«t:Wt±M«U lcdo 
lT1iLCDC0OFF«itaLEDtOFFf|.<7) 

[0025] mm<vmm3 ) ar. ^mwrnmcoB 

[ 0 0 2 6 ] 04(4. *5KBwHtt<03BSI3 (cfc(t4Bl 

H®g!B«oia»«jK*5H-affirc* s . m&omm 3 «4H 

tfcOJBJB 2 O L C D^^lflnB«lffillIK 1 8 Oft*> 0 c 
Hfe^EU#Sk LTLCDHfea^tf^-b^ajEISSl 

[0027] ^tc*f6HJ<i^ll!ft<OJBIB3 fctJttiWH^JS 

a&swtt*. HR(cLCD«wia»4fc:ev^-cLCD 

^m;Kx, y)Ct>ttSRGBf-M ! (0, 
0, 0) Ok^LCD^^BKCiDtt^t^-fe^ 
(x. y) =Sri5 (x. y) k(4LC 

D^^si(^(t«.s±*^*r^x#a. T^y#a 

0{4a(c#^tri»t' , ^-fe;U-C-S>i.<. LCDl^-ph7 
-fc;l4fcaS0K 1 9(4LCD$WtllS&40t ,, ^-fe;P (x. 
y )^_^^'( 0 , 0, 0) Ok^. Hfek LT^ffi 
L. LED$WHISS3('b°^-fe;P (x. y) OLEDl: 
OFF*r*f3#l 9d*4i.4. LEDM»EI»3t4t: 
^-fe;Kx, y) OLED^OFF§tl.4otLED 
7k-f 2 0 15rh'7-f ^-TS. 
[0028] d<0^MO»0#iiik LT , 
ffltfMWMHBilBTJb tt(f . H-fe^ tr ^ -fe *> g?. H J 
(4^TLTfcO. LCDIiia(:4l.t^y- 1 r7?- 
*>LioT^I>k(4V^x.. 1 c d/m25gg03SB*l#£ 
LT V . L^^'o r e-fe«5^P03WSSrHfe^SPO 
»JSt-S"J-5/^3>'b7Xh(4Mi-(i'e'fe* <t l 50cd/ 
i>»k*15 0t*ofc. ^5feomitfc^T(4M-fe 
<7)t°^-fe;U (xb. yb) ttLEDtfOFFfcSrOHHHJi 
gfls*«S<t*<. ifeRWKn/Kxb+l, yb) 
<7)LE D k^^ nix- yXA»feiWit<4 316(40. lc 
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d/mtlXTIiZWZ t hflh<T)X\ fife** 150cd/rf 
(Kb*. 3yh7XKii 5 00k*»tJI<44. o 

fc. llfeft^^OLEDtiOFF-f £<7rt\ 

[oo29] mm<mm4 > jut. *«w«jtit^>» 

S4tOUT, 05, 06. 07; 08, 09£fflWt 
[0030]I5I1 *^BJc7)||Jfi0^4 fcfett&Rg 
JS<^JB 3«lc dims tr? -fe;^aj0» 1 9 Oft 

*>9£wi ndow^ai0l?S2 OfttffifctU $4>(CV»7 
X?y y?*$tfilII8&2 l-CflURStL*^* 1 ***. fci: 
*.t£06fc:5r$"J: -3 tC2~20w ind o wAiw i n d 
owBfr'LCDg^ll±t;^iltl^i>(?)J:t 

windowA^)t±(7)feiSS; (xA, yA) 
L. tT^^ (xA+a 1. yA+a2) fc-TS. 
iilCwi ndowBO£J:<?)i&j££ (xB, yB) t 
U £TOife6£ (xB + bl. yB + b2) t-f&. 

tf0*j&£ (xO + Ol. y0+O2) fc-T-S. 

[00 3 1] <JCK«tt<0JgJBfc:*JJt*«[fflH31*SllB 
-f & . w i n d o w^ffilHlK 2 0 {2#ft-r-!.?g$M@eDw 

i ndowOffigffi^SrCPUl 6j&»6flW8* «>6 3 . 
^JTiiw i n d o vrACD%)& ( xA N y A) i:^T<7) 
(xA+al, yA+a 2 ) Sr^iiiL. w i n d o 
wB<OSl«,S ( x B , y B ) t^T<vm& ( x B + 
bl. y B + b 2 ) Zm& L . 1Hke>£Mm<7)2Lk(Ot& 
,S(xO, y 0 ) i:ST«MJ (xO+OU y0 + 
02) *«aj-fft.. vWJ^iJr?LT7^-feXt5 
ByOLCDSt^BWi: Ltl60i dtCw i ndowA 
ind owBOffCf 0 . windo wAOJSJfg 
Hfl)§.&<, wi ndowB^aKlifJlif)^^* 5 
<IO-h ^ .. wind owAW±Kw i n d o wB 
^TV^MCOV^Jiw i n d owBOBfV 

[0032] &{Cw i n dowAfOSSWI^^X 
X'9 U v 7 L*:l$O0£07 tz^t. -HRWSrO S Ttt 
"/ ?flL wi n d o wA^'w i n d o w B <7)±.tC^ 
iSSitS. *<7Dfc#. v>*?y -y^ttaj0»2 l tcfc 

0 . V>X?&*w i n d o wAOffOffiEOJiM > b £ ? 
U -y^Lfc^SrlftajU CPU16t»^„ CPU 

1 6(±. wind ow}${±J[5|8§2 OlCw i n dow^l 
Tf- *£fcl4>-£S. wi n dow^tB[IIgS2 OtiLC 
Dfflfli|g»4 Hf-^4d?:10lD LT LED $y$P 
0i& 3 £ J: D w i n d o wA&ffl-fc*ftfr$-& LED OSS 

wind o w£?)Sgtf-#i| < 3r & „ i«w i n d o w 
^tt^w i n d ov?cr>mmi&Ztl£ OTsft**. <I3L 
Tv^x^LTV^wi ndow»»»Jl 



[0033] 08te? V •y^«e-^B*BHBaa<^LCD 
H^a®Sr^L^tcr)T'$>^>. CPU 1 6lei2Bf|^l 

jlZtlft^b? V y?§*lfcEI!Ktf>4*Sr^w i ndow 
*^#^tBf<-r-S.^Srwi ndow^ai 01^2 0^ 

Bf<^rSXe-H(iCPU 1 6 "v£> 
^C#3>. 08^*JV>Tw i n d owA#*3iI|? U y? 
$ixi/ciSl>iSV^*^7y y? $;h.T:fc9 . wind 
owB#j&*t;:2[H]? y -y;7$*U tf^window 
#36*1= 1 0? 'J -y 7 $fLTV^B#. w i n dowAi« 

1 5 0cd/n ! , wi ndowBA%M< 
0 1 0 0 c d/V N ff<Ow i n d o w#&*> Bf< 7 
Ocd/m^h^S, £4>&=CPU#£>3#f££^=Hi< 
&&i3l=l£5£§ftT^&B#fi3#flB=wi ndowB 

0 c d/m* „ ff«w i n d o wf24 0 c d 
/«»i:ffe*fc:i»<5r-5TfT<. f LTCPUK10* 
ak:OFFr&«fc:|ftSe$ixT45Wf. wi ndowA 
{S150c d/m* &SHK"&^ wind owBtff 
Owindo vriMto&mtt'tXmi. &ZtlZ%:&.- 
[0034] $ ^tc-T^TOffi®*^ 0#mziHz_& «t 
3CCPU1 6^tg^§nTV^B#(i. wi ndowA 

[0 0 3 5 ] ±feoCTT(±. T^-feX^fi&vvw 
i n d ovr&fr<7ymm&fflg1tolZTlf& X 0 t=L"CV>-& 

itfcv i n d o w»t»^WE*iH*^-6 J: 3 1= LT 

[0036] &t=06t=:BVvrw ind owA^'w i n 
dowB(Cj;^-A'-7>f h^ttT^.X.^rV^^'S) 
h(T>X\ ?WH7 7^LTwindowA^win 
dowB^A,flJOii-ri:LCDa^KltaS$^ 
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